


From: "craig w. holmes" <pommelhouse@sbcglobal.net>

To Stacey Dwyer/R6/USEPA/US@EPA

Ce: William Honker/RG/USEPANUS@EPA, Philip Dellinger/R6/USEPA/US@EPA, Sam
Coleman/R6/USEPA/US@EPA

Date: 10/09/2012 03:24 PM

Subject: Pump Tests and NW Fault

Stacey,

The attached documents provide the information that Region & requested in our
most recent telephone conference call. Please note that the map referenced in
the Intera Memo appears at the end of the memo. In other words, it is part of
that document. Just scroll down at the end of the memo and you will find the

map that shows the locationg of the wells used in the pump tests. As always,

please let me know if you have any gquestions. Thanks.

cralig w. holmes

RokoRokkk ok ok kok ok ok Rk ok ok ok kdk kokk oy ATTACHMENT NOT DELIVERED #**fxxkhkhkdkdkhhddrrrkh

This Email message contained an attachment named

{Pump, Pump Test Results.zip]
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via BEmail.

If the message sender is known and the attachment was legitimate, you
ghould contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
recelving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number 18 (866) 489-4900.
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Intera Incorporated

1812 Centre Creek Drive, Suite 300
In a A Austin, Texas 78754
Telephone: 512 425 2000

Fax: 512 425 2099

MEMORANDUM
To: Harry Anthony, Uranium Energy Corporation, Inc.
From: Van Kelley, INTERA
Dennis Fryar, INTERA
Date: October 9, 2012
RE: Understanding of the Hydraulic Nature of the Northwest Fault

The UEC Goliad site includes part of a graben structure within the permit area. The graben is
bounded by a Northwest Fault and a Southeast Fault. The evidence reviewed to date from the
site consistently leads to the conclusion that the Northwest Fault is a sealing fault at the site.

That is, the hydraulic conductivity across the fault is significantly lower than the hydraulic
conductivity of the sands at the site. To illustrate this point, in development of the B-Area
Production Groundwater Model, INTERA estimated the hydraulic conductivity of the fault using
the static heads measured at the PT-Series wells (across the Northwest Fault) and the geometrical
juxtapositions of the sands and clays as determined from UEC cross-sections. Assuming a fault
zone thickness of 1 foot, the hydraulic conductivity of the fault was approximately 4 x 10" f/day
as compared to the average B-Sand hydraulic conductivity of 19.2 ft/day.

In an effort to improve their understanding of the hydrogeology and nature of the Northwest
Fault, UEC performed three four-hour interference pump tests and three 24-hour interference
pump tests to characterize the hydraulic connection across the Northwest Fault. These tests are
draft in form and were not required to meet regulatory requirements at the site. However, these
tests corroborate other geologic and hydrogeologic data in providing evidence that the Northwest
Fault acts as a barrier to groundwater flow locally.

UEC has performed short-term and longer-term pump tests in the vicinity of the Northwest Fault.
A map is enclosed showing the locations of wells. Three independent four-hour pump tests were
performed at pumping wells PT-BD, PT-CD and PT-DD, respectively. In each case the wells
were pumped at a rate of approximately 15 gallons per minute. All three pumped wells are
within the graben. Water levels were monitored and drawdown was calculated for each pumping
well and for each PT-series observation well on both sides of the fault. In all three tests,
responses both in sands above and below the pumping well within the graben and in all wells
across the Northwest Fault outside the graben showed limited drawdown as compared to the
pumping well drawdown. Drawdown magnitude in PT wells across the fault ranged from -0.03
ft to 0.07 ft with pumping well drawdowns ranging from 17.8 ft to 64.5 ft. The drawdowns
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measured across the fault are within the bounds of measurement error and effects related to
barometric pressure changes.

Three 24-hour pump tests were also performed. Again, the three pumping wells were on the
downthrown side of the fault within the graben. For these tests, transducers were employed to
measure pressure in the well fluid column that can be converted to water level and then
drawdown. Because water levels fluctuate with barometric pressure fluctuations, barometric
pressure was also recorded. In addition to measuring pressures in the PT-Series wells, UEC also
measured pressures in nearby baseline monitoring wells (BMW Series) in the PT-BD Test and
the PT-CD Test. BMW wells are completed in the B-Sand. Well RBLC-2 was also monitored
during these two tests. Well RBLC-2 is completed in the C-Sand.

The pressure transducers appear to have an error or fluctuation in their readings on the order of
0.1 to 0.15 ft, which is in the range of expected water level fluctuations resulting from
barometric variability recorded during tests PT-BD and PT-DD. We believe that the barometric
response measured in test PT-CD is unreliable with extreme fluctuations both up and down in the
last one-third of test (0.113 psi or 0.26 ft of head).

The 24 hour PT-BD pump test is representative of the three tests and provides good evidence for
the sealing nature of the Northwest Fault. In this test the pumping well is drawn down
approximately 55 feet. Maximum drawdowns on the upthrown side of the Northwest F ault range
from 0.1 to 0.16 ft, which is on the order of drawdown that would be associated with barometric
effects (0.12 feet). B-Sand wells within the graben have maximum drawdowns ranging from 1.2
to 1.9 feet at significantly greater distances from the pumping well. Because drawdown varies
from a pumping well linearly with the log of distance, this demonstrates that the hydraulic
diffusivity across the fault is significantly less in magnitude than measured within the B-Sand in
the graben.

These pump tests, in conjunction with other hydrogeologic data and interpretations at the site,
provide evidence of the sealing nature of the Northwest Fault at the site. These other data or
interpretations include the static water levels measured in the PT-Series wells, the decrease in
hydraulic gradient in the B-sand in the graben and the need for a lower permeability boundary at
the Northwest Fault in the B-Area Production Groundwater Model.
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GEOSCIENTIST SEAL

This report documents the work of the following Licensed
Texas Geoscientists:

\

Van A. Kelley, P.G., !”ea i@“ﬂ_{

Dennis G. Fryar, P.G., j-:—u——- Z/
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From: "craig w. hotmes" <pommelhouse@sbcglobal.net>

To: Stacey Dwyer/R6/USEPA/US@EPA

Ce: William Honket/R6/USEPA/US@EPA, Philip Dellinger/R6/USEPA/US@EPA, Sam
Coleman/R6/USEPA/US@EPA

Date: 10/09/2012 03:24 PM

Subject: Pump Tests and NW Fault

Stacey,

The attached documents provide the information that Region 6 requested in our
most recent telephone conference call. Please note that the map referenced in
the Intera Memo appears at the end of the memo. In other words, it is part of
that document. Just screoll down at the end of the memo and you will find the

map that shows the locationsg of the wells used in the pump tests. As always,

please let me know if you have any questions. Thanks.

craig w. holmes NW Faultpdf
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This Email message contained an attachment named

[Pump, Pump Test Results.zip]
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

If the message sender is known and the attachment was legitimate, you
sheuld contact the sender and reguest that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name,

For further information, pileage contact the EPA Call Center at
{(866) 411-4EPA (4372). The TDD number is (866) 489%-4900.

Thkhkhhkhkhkkhkkhkhhhkhkhhhhhhhhx ATTACHMENT NOT DELIVERED *%kddk ki dkdhkhhddhdkhkdrd

UEC PTxdsm ;




PUMP TEST - FAULT SIDE (BRAQUET)

Initial Water Levels: PT-DD 91.65 PUMPING DURATION FROM 11:35:00 TO 15:36:00 IN HOURS
PT-DU 80.68 AVERAGE FLOWRATE 15.19 GPM
PT-BD 79.53 TOTAL NO. OF GALLONS PUMPED 3660 GALS
PT-BU 74.15
PT-CD 77.02
PT-CU 76.37
PT-AD 853
PT-AU 55
Pump Test - PT-DD
DATE TIME PT-DD TIME PT-DU TIME PT-AD TIME PT-CD TIME PT-BD TIME PT-CU TIME PT-BU TIME
6/10/2008 11:47:33 106.35 11:36:00 80.68 11:38:00 853 11:33:53 77.08 11:35:04 79.58 11:36:34 76.43 11:37:33 7422 11:39:55
6/10/2008 11:39:15 80.68 11:41:50 853 11:39:12 77.08 11:40:16 79.58 11:41:40 76.43 11:42:35 74.22
6/10/2008 11:43:30 80.68 11:43:15 85.3 11:44:16 77.08 11:45:15 79.568 11:46:42 76.43  11:47:46 74.22
6/10/2008 11:46:20 80.68 11:49:10 85.3
6/10/2008 11:51:00 80.68 11:52:30 853 11:50:01 77.08 11:51:02 79.58 11:52:27 76.43 11:53:29 7422
6/10/2008 11:54:30 80.68 11:56:30 853 11:55:12 77.08 11:56:16 79.58 11:57:38 76.43 11:58:31 7422
6/10/2008 11:58:00 80.68 11:59:45 85.3
6/10/2008 12:14:25 108 12:16:30 80.68 12:18:00 85.3 12:15:50 77.08 12:17:02 79.58 12:18:22 76.43 12:19:20 7422
6/10/2008 12:34:30 80.68 12:36:00 853 12:31:14 77.08 12:32:15 79.58 12:33:40 76.43 12:34:40 74.22
6/10/2008 12:48:00 80.68 12:49:30 853 12:45:58 77.08 12:47:00 79.58 12:48:23 76.43 12:49:23 74.22
6/10/2008 13:02:00 80.68 13:03:30 853 13:00:00 77.08 13:01:22 79.58 13:02:47 76.43 13:03:50 74.22
6/10/2008 13:32:30 80.68 13:33:45 853 13:30:56 77.08 13:31:58 79.58 13:33:23 76.43 13:34:16 7422
6/10/2008 14:06:20 108.2 14:03:20 80.68 14:04:40 85.27 14:00:39 77.05 14:01:40 79.55 14:03:04 76.39 14:04:00 7418
6/10/2008  14:33:00 109.25 14:36:30 80.68 14:34:11 85.25 14:30:37 77.04 14:31:35 79.53 14:33:00 76.38 14:34:03 7417
6/10/2008 15:06:55 109.35 15:03:30 80.63 15:05:10 85.23 15:00:27 77.02 1501:25 79.52 15:02:52 76.37 15:03:54 74.16
6/10/2008 15:29:30 109.4 15:32:30 80.63 15:31:00 8523 15:30:22 77.02 1531:26 79.51 15:32:52 76.37 15:33:58 7415 15:35:00
PUMP TEST -~ PT-DD (4 HOURS)
112 -
! ; , .
107 - 2 *
j 102 -
|
B 97'J
[ <
3
w92
- |
& \
= 87 -
< "
=
827  eveee F 2 " . 3
|
| 77 Sty e * % e * =
| Lo = N = ) L ¢ & \ 4 @ s 4 @ @ g L
72 . 3 ; - ' T T 1
11:24:00 11:52:48  12:21:36  12:50:24 1319112 13:48:00  14:16:48 1414536  15:14:24 154312
| TIME, HH:MM:SS
I | —PT-DU -~#-PT-AD —+PT-CD -—»PT-BD -*PT-CU -8-PT-BU =——PT-DD

4:01:00

PT-AU

55

56



PUMP TEST - FAULT SIDE (BRAQUET)

Initial Water Levels: PT-DD 91.65 PUMPING DURATION FROM 8:20:.00 TO 12:35:00 IN HOURS  4:15:00 IN MIN. 255 MINUTES
PT-DU 80.68 AVERAGE FLOWRATE 15.27 GPM
PT-BD 79.53 TOTAL NO. OF GALLONS PUMPED 3893 GALS
PT-BU 74.15
PT-CD 77.02
PT-CU 76.37
PT-AD 85.3
PT-AU 55

Pump Test - PT-CD

DATE TIME PT-DD TIME PT-DU TIME PT-AD TIME PT-CD TIME PT-BD TIME PT-CU TIME PT-BU TIME PT-AU

6/11/2008  8:25:00 91.74 8:28:30 8068 8:26:30 853 82711 941 82544 7955 82302 76.43  8:24.08 7421  830:.00 55
6/11/2008  8:32:00 91.74 83515 80.68 8:33:45 853 83227 9493 8:31:13 79.55 82840 76.43 8:29:31 74.21
6/11/2008  8:37:30 91.74  840:30 8068 839:.00 853 8:37:36 9514 8:36:26 7955 8:33:58 76.43 8:34:55 74.21
6/11/2008  8:42:30 91.74 814530 80.68 8:44:.00 853 842:39 95.25 8:41:33 79.55 8:39:.06 76.43  8:40:01 74.21
6/11/2008  8:47:30 91.74 850:30 80.68  8:49:00 853 8:48.08 9533 8:4647 79.55 8:44:22 76.43 84517 74.21
6/11/2008  8:52:00 91.74 855:30 8068 853:30 853 9:07:52 9554 8:51:58 7955 84931 76.43 8:50:18 74.21
6/11/2008 91210 91.74 9:10:00 8068 9:13:30 853 924114 9565 9:12:14 79.55 9:09:30 76.43 9:10:19 74.21
6/11/2008  9:25:10 91.74 9:29:10 8068 9:27:30 853 95509 9581 9:28:35 7955 92614 76.43 92713 74.21
6/11/2008 10:00:30 91.74 9:57:30 80.68 9:58:45 853 10:23:13 9592 9:58:52 79.55 9:56:30 76.43 9:57:22 74.21
6/11/2008 10:24:10 91.74 10:27:58 80.68 10:26:12 85.3 10:53:29 96 10:27:17 7955 10:24:43 76.43 10:25:34 74.21
6/11/2008 10:59:25 81.74 10:56:30 80.68 10:57:40 853 11:24:38 96.05 10:57:30 79.55 10:55.03 76.43 10:55:54 74.21
6/11/2008 11:27:02 91.74 11:30:01 80.68 11:28:33 853 11:54:39 96.11 11:28:56 79.55 11:26:13 76.43 11:27:.08 74.21
6/11/2008 12:01:00 91.71 11:57:20 80.65 11:59:04 85.26 12:26:08 96.14 11:59:15 79.53 11:56:22 76.41 11:57:23 74.18
6/11/2008 12:25:25 91.7 12:2855 8064 12:27:01 85.24 12:30:22 79.52 12:27:38 76.39 12:28:45 7417 12:29:59 55

PUMP TEST --- PT-CD (4 HOURS)

100 -

95 - ,

L]
L]
]

90 -

35 4 Wil flonnnn . " .

WATER LEVEL, FT

75

®
®
[ ]
L ]
[ ]
®
[ ]
{ ]
[ ]
[ ]

12:36:00

(1 e —— ’ . e .
8:16:48 8:42:43 9:08:38 9:34:34 10:00:28 10:26:24 10:52:19 11:18:14 11:44:10 12:10:05
| ) ) TIME, HH:MM:SS

| —+—PT-DU -#-PT-AD =#=PT-CD -+ PTBD —%PT-CU —e-PTBU —PT-DD




Initial Water Levels:

Pump Test - PT-BD

DATE

6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008
6/11/2008

PUMP TEST - FAULT SIDE (BRAQUET)

PT-DD 91.65 PUMPING DURATION FROM 13:00:00 TO 17:10:00 IN HOURS
PT-DU 80.68 AVERAGE FLOWRATE 15.16 GPM
PT-BD 79.53 TOTAL NO. OF GALLONS PUMPED 3790 GALS
PT-BU 74.15
PT-CD 77.02
PT-CU 76.37
PT-AD 853
PT-AU 55
TIME  PT-DD  TIME PT-DU  TIME PT-AD  TIME PT-CD  TIME PT-BD  TIME PTCU TIME PT-BU TIME  PT-AU
13:06:35 917 1311000  80.65 130832 8525 13.06:04 7811 13:04:38 13165 13:02:37 7639 13:01:33  74.15
13:12:45 91.71 13:16:00 8065 13:14:15 85.25 13:12:13 77.78 13:11:11 138.43 13:09:06 76.39 13:.07:55 74.15
13:47:52 9171 13:20009 8065 13:19:00 8525 131817 7771 13:17:12 14038 13115115 7638 13:14:10 7414 13:21:30 55
13:38:40 9171 13:3500 8064 13:3645 8524 13:37:11 776 13:36:07 14043 13:34:02 7638 13:33:00 7414
13:48:00 91.71 13:46:05 80.64 13:45:55 85.24
14:04:10 91.71 14:08:09 80.64 14:06:05 85.24 14:.05:53 7748 14:04:40 1375 14:02:41 76.36 14:01:40 7413
14:34:45 917 14:3200 8063 14:33:12 8523 14:35:59 774 143508 14171 14:33:01 7635 14:31:55 7411
15:02:00 917 15:04:45 8063 150322 8524 150359  77.35 1502:50 139.47 15.01:02 7634 15:00:07 74.1
15:34:42 9168 15:31:45 806 15:33:15 8523 15:33:58 77.3 15:32:51 141.02 15:31:06 76.33 15:30:10 741
16:01:44 9168 16:04:45 806 16:03:45 8522 16:04:25  77.28 16:03:24 139.88 16:01:27 7632 16:00:30  74.09
16:35:45 9167 16:31:115 8059 16:33:555 8521 16:37:10  77.23 16:36:24 14058 16:34:09 7631 16:33.09  74.08
17:02:00 9167 17:05:10 806 17:0345 8522 17:0409  77.21 17:03:14 14405 17:01:26 7631 17:00:33  74.08 17:06:10 55
PUMP TEST — PT-BD (4 HOURS)
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